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Similarly, the difference between p* and p, the static-pressure error Ap, 
is defined by 
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Figure 2.1.- Diagrams of pressure tubes 
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The atmosphere is in hydrostatic equilibrium, so that the relation 
the pressure p and the geometric height Z can be expressed by the 
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The sea-level values of pressure, temperature, density, and the accelera- 
tion of gravity for the atmosphere of reference 11 are as follows: 
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In table A3, values of air density are given in pounds per cubic foot, 
s in units of slugs per cubic foot can be derived by dividing the 
s of table A3 by the acceleration of gravity. 
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In table A7, values of the speed of sound are given in miles per hour 
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The equation for the speed of sound a in air. 
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The value that has been adopted for y is 1.4. Note, however, that at high 
altitudes, the value of y may vary slightly from 1.4 (refs. 11 and 14). 



For subsonic speeds, the true airspeed V can be deduced from the cali- 
brated airspeed and the air density p by means of the following equation 
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The Mach number may then be expressed in terms of by substituting equa- 

tion (3.22) in equations (3.12) and (3.13), which then become 


(3.24) 




In table A26 of appendix A, values of q c /p for given values of M (o 
s of ql/p ' for given values of M' ) are tabulated for Mach numbers up 
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If the recovery factor of the probe is 1.0 or if the probe is located in a 
n where the local velocity of the air is equal to the free-stream velocity. 
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Values of true airspeed V for calibrated airspeeds from 0 to 1000 knots 
geopotential altitudes from 0 to 100 000 ft are given in table A13 of 
ndix A. The values of V, V c , and H in this table are based on the 
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The test data for a Kiel-type shielded tube having a vent area equal to the 
frontal area of the shield are shown on figure 4.8(a). The range of insensi- 
tivity of this tube is ±41°, which is very nearly the same as that for the 
original Kiel design. These tests are significant, therefore, in showing that 



a shielded tube can be vented along the walls of the shield, as opposed to the 
straight-through venting of the Kiel shield, without loss in performance. 
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Figure 4. 3.- Shielded and swiveling total-pressure tubes. 






NACA investigations. (Adapted from 





tubes A s -4 through A s -16 







04 

m 

m 

m 

O 





o 


lD 


o 


m 

aj 


m 

<r 

1 




CM CM 

cn 



i — i 

i— H 

r— I 


s 

s 


C 

< 

< 


iQOCfi 

| O ' 0/0 1 
'll 

to 

1 I / 

IH 

i I i I 
till 
U iJ 

l | " 

-*\ M h- 


/ J -\- 

/ \ 


!' l 0 C 

| 0 \ 0/0 

LojOlQ 

I 1 1 1 

I I j 

II 1 ' 

III 
LI IJ 
II II 

-Hi I * 
'll 
Ml 

l b _ l _ 
/ \ 



T5 

a) 

P 

p 

* 

-H 


-P 

a) 

P 


0 

P 

rH 

u 

O 

1 

P 

• 

O 


u 


£ 

a) 


u 

p 

tn 

•H 















in 







Tube A- 6 



Figure 4.6.- Variation of total-pressure error with angle of attack for 
cylindrical tubes with impact openings of different shapes. M = 0.2 
(Adapted from ref. 4.) 
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The flow pattern, or field, shown in figure 5.1 applies 
flow or to compressible flow at very low speeds. For higher 
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the weight of the aircraft, S the area of the wing, and q the 
ure. Values of q can be determined from measured values of the 
re q c and the static pressure p and the following equation 
equations (3.10) and (3.22): 
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Values of Ap/q c and Ap/p can be converted to values of AM/M by means 
of the following equations from reference 1: 
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decrease to errors near zero at a Mach number just beyond 1.0. The abrupt fall 
of the error is due to the passage over the orifices of a shock wave that forms 
ahead of the collar when the flow reaches sonic speed. A similar decrease in 
static-pressure error at low supersonic speeds is experienced with fuselage-nos 
installations/ as is discussed in some detail in the next chapter. 
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Figure 6.4.- Blocking effect of a transverse strut for a 
static-pressure tube aligned with the flow. (Adapted 








with the flow. (Adapted 




6 orifices 



Figure 6. 7.- Calibration of a service-type pitot-static tube 

aligned with the flow. 
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Figure 6.10.- Calibration at angles of attack of a static-pressure tube 
with orifices at radial stations of ±30°. (Adapted from ref. 8.) 








Angle of attack, deg 


.043 in. diam; 3 orifices, .052 in. diam 
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That the sharp, rise in the static-pressure error in the Mach range from 0.8 
to 1.0 is characteristic of fuselage-nose installations is shown by the calibra- 
tions of installations on five other airplanes (fig. 7.7, from ref. 6). The 



data on this figure also show a fairly consistent decrease in the error with 
increasing boom length, despite the variations in the shapes of the nose 
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With the salt-shaker pattern, the measured pressures can be affected by deforma- 
tions of the orifices as discussed in chapter VI. For both types of ports, the 
measured pressures can also be altered by changes in the contour of the fuselage 
skin in the vicinity of the port; such changes can result from damage caused by 
ground handling, repairs to the skin, or aging of the aircraft. 
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The primary dependence of the static-pressure error on lift coefficient i: 
the lower Mach range has led a number of investigators to devise analytical 
methods for predicting the errors at altitude from the errors measured in a se 
level calibration. In two methods proposed by British investigators (refs. 14 
and 15) , the errors at altitude are computed from a consideration of the Mach 



numbei: as well as the lift coefficient at which the sea-level value was deter- 
mined, Other investigators have extrapolated the sea-level values on the simpler 
assumption that the errors are dependent solely on lift coefficient. Each of 
these methods is limited, of course, to the Mach range below that at which 
shocks form on the body. 
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Figure 7.1.- Diagrams of static-pressure tubes used on 
aircraft installations. 
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Figure 7.6.- Variation of static-pressure error < 
fuselage-nose installation in transonic speed 
range. (Adapted from ref. 3.) 







.76 


CTi 


IT) 

c n 



U 

<D 

1 

C 

si 

o 


Cu 

<1 


o 

C T 


IS 1 
C 
O 
-H 

03 

i — l 

I— | >— v 

rtf • 
-P c£ 
m 

a • 

■P M-l 

0 

Q) p 

0 

0 g 

£ o 

1 p 
0 M-l 
Cn 

rtf Ttf 

i— I 0 

Cl) -P 
0 ^ 
3 rtf 
M-i ntf 
< 

m — 

O 


in 
G 
0 
-H 
-P 
rtf 
P 

•H 

i — I 

rtf 
U CD 
> 

I *H 

• M-l 

r- 

• c 

r- o 


tfl 

0 

c 

rtf 

i — I 

& 

•H 

rtf 


0 

P 

P 

S' 

•H 

Pm 




Orifice location 





Orifice location 



range of fuselage-nose installations on airplane with 
inlet. (Adapted from ref. 7.) 
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Figure 7.10.- Calibrations of fuselage-nose installations on 
five airplanes with nose inlets. (Adapted from ref. 6.) 
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igure 7.11.- Static-pressure errors at various positions ahead 
of wing tips of ten airplanes. (Adapted from ref. 8.) 



Figure 7.12.- Variation of static-pressure errors of wing- tip 
installations in low subsonic speed range. (Adapted from 
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For the higher speeds of the calibration test runs, the height of the a 
craft is measured continuously by the tracking radar. The position error A; 
at the test airspeed is then determined from equation (2.2) here restated as 


where p* is the pressure of the aircraft installation during the test run an< 
p is the free-stream static pressure at the height of the aircraft determined 
from the pressure-height survey. Because the pressure-height relation may 
change during the period of the tests, it is advisable to repeat the survey at 
the conclusion of the test runs. 
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speed for which the position error is known from a calibration by one of the 
—altitude methods. 
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theodolite (ref. 19) . With two theodolites located an equal distance on each 
side of a ground course, the height of an aircraft flying at constant altitude 
along the ground course is determined from the intersection of the two lines o 
sight to the aircraft. The theodolite used in the tests of reference 14 was a 
simple angle-measuring device called a sighting stand. 



TJ 

O 

P 

4J 

( 1 ) 

s 

p 

0 

-P 

0 

£ 

P 


d) 

P 

P 

to 

to 

0) 

p 

CP 

\ 

u 

rd 

Ti 


to 

P 

■H 

P 

O 

rd 

P 

Eh 


-P 

co 

P 

*r-t 


CO 

■H 

-P 

4H 

«5 

P 

O 

P 

•H 

rd 

0 

P 

P 




£ 


P 




P 


0 

>4 

0 


P 


00 


rd 


p 

P 

P 




• 

TJ 

P 

0 

EH 


P 


0 


co 

0 

P 

p 

p 

TJ 

cd 

P 

Co 

0 

— ' 

P 

P 


0 

0 

p 

P 

P 

P 


P 

P 

to 

P • 

P 

p 


rd 

P 


CO 

P 

p 

P CO 

rd 

cd 

P 

P 



rd 


•p 

P TJ 

O 

> 

4-4 

O 

P 



0 

TJ 

CO 0 

-P 


rd 


O 


£ 

P 

P 

0 P 

TJ 

0 

P 

0 

P 



P 

0 

O 4 P 

P 

P 

O 

P 

P 


0 


Oh 

0 

P 

P 

p 

P 

S 


P 

P 

CO 

0 g 



P 


1 — 


P 

rn 

rd 

0 

Lj 


TJ P 

o o 

P 4-4 
-P 

0) TJ 


0 

P 

-P 


0) 

0) 

04 

co 
P 4-4 
•H O 
rd 


cd O 

I i — I 

P 

to cd 


•H 

P 

CO 

5 

P 

P 

■H 


04 


<D 


P P O 4-1 -H 
p 4-4 P 
<D (D cd 
P 
CD 
P 
P 


CO 4-! 

0 0 
P 

P 
P P 
O to *• 

-H *H TJ 04 *H 


P P 
P tJ 1 

CO <1) 
CO 

cd to 
p P 


CD CD 
P " 


£ 

0 


CD O 

Oh *r H H 

n CD co P f-1 

' P rd 0 

H P P 


■H P 
H P 


cd to 


>4 

p p £ 

CD Cd CD cd 


P 
p 

o 

to P 
p 

-p p 
P 0 
p rH 


to P 
CO 
>i I 
P CD 
rd 0 T 
P CD 


Q -H P P P 
04 < -H 


P 
P 
cp cd 


CD 
co p 
P 

CO TJ 


O TJ 
0 
P 
cd 
p 

0 


0 

5- 

co 

0 


P 

•H P 
0 

0 P 
Oh tO 0 
P TJ 
cd 


p co P P 0 


P P 
cd cd 


o 


p 

0 

•H 
P 
cd 
p 
P 
-p 
1 — 1 

cd 
O TJ 


O p 
0 


(d 


P 

cd 


P 

cd 

p 

co 


£ 


0 

o 

o 

rd 

P 

0 

P 

P 

CO 

■H 

P 

P 

rd 

P 

u 

p 

•H 

rd 


P TJ P 
0 0 0 
P 0 O 
0 Oh 
^ CO 


o P 

rd P 
rd 

O O 
P 


CO Oh 
P TJ < 
P 
0 
Oh 
CO 
0 
p 
p 

o 
o 


p 

o 

p 

p 

0 


■H P *P 
P -H rd 

H fd p 

rd P 
P *H 
P P rd 
■r4 -H £ 

04 £ 

M 0 
O p 
O 04 

O <3 P P 

0 tO -H 
0 TJ p CO 
p P p 0 O 
p O O P O4 


P 

o 

p 

p 


04 

<0 


Oh 


Oh 


3 


£ 

0 

P 

4n 


0 


P .. 
O rd 
1S3 rd 
<1 P 


P 

P 

0 ** 

£ 


P P 0 00 
P 


TJ O 00 


P 0 P 


P U 
CO P 


P P P P 
CO o P 
P 0 0 O 
P 
P 
O 


cd 


0 


Co P P 
P 


p p 
P P 
co <d 


CO 

0 

P 

0 

p p 

0 

CO 

P 

0 

p 

0 

P 

£ rd 


0 


p 

P 

O 


P 


p 

0 

Oh 

CO 


P 

CO P 

- 

Oh 



CO 

0 

P 

p p 

Eh 


g 

0 

0 

P 


p p 


0 

O 

•rH 

p 

P 

0 

0 p 


p 

P 

P 

Oh 

CO 

to 

g 

TJ 

Eh 

4H 

cd 


CO 

p 

0 0 

P 




P P P 


TJ 


0 

rd 

HH 


rd 

■ p 

-00 

P 

P 

P 

O 

0 

0 

rd 

to 

0 

& 

P 

CO 

P 

p 

g 



Oh 

g 



P 

p 




to 

0 

4H 

g 

rd 


CO 

Eh 

*• 

P 

0 

0 

rd 

P 

TJ 

p 


- 

P 



0 

co 

P 

0 


Oh 

rd 

co 

0 

P 


rd 

p 

TJ 



-H 

p 

P 

g 


p 

P 


1 — 1 


rH 

CO 

rd 

P 

p 

rd 

CO 

cd 



1 

0 

P 

p 


0 

p 

IS) 

> 

0 

P 

cd 

p 


p 

P 

< 


0 

P 

p 

0 

DP 

p 



P 

CO 

u 

0 

tr 

rd 

p 


p 

4-4 


p 



> 

p 

P 


^ TJ 0 0 
Oh 0) P g 



p fd 0 P Oh X 

p p TJ P ‘O 0 


co 


1S3 

<3 


CL 

Co 

I 


Oh 

o 


I 

cd 

P 

cr 

0 

g 

o 

p 

4-1 

TJ 

0 


P 

O 

1 — 1 

cd 

o 

to 

p 

TJ 

P 

cd 

p 

P 

CO 

p 

0 

p 

p 

cd 

p 

p 

p 

P 

p 

0 

P 

p 


P p 
p Oh 
X 

CO 0 


p p 

CL • 
00 

0 

p p 
0 0 
p p 
£ p 


LO 

CO 


TJ 

1 — I 
0 
P 
>4 

o 

p 


00 

CO 


to 

0 

p 

I — I 

cd 

> 


0 

> 

0 

1 — i 

<d 

0 

co 

TJ 

P 

cd 

TJ 

p 

rd 

P 

co 


P 

rd 

o 


- H 

O, 


TJ 

P 

rd 


O 

Oh 


0 

P 

0 

P 

£ 


- 1 — 1 

Oh 


0 

U 

P 

P 

m 


10 

CO 


P 

cd 






cd 




0 




0 



P 



>4 

p 



P 

P 


P 

0 




Oh 


p 

P 



0 

<3 

Oh 

co 


0 

1 — ! 

P 


°o 

p 

TJ 

Eh 

EH 

cd 

+ 


0 

0 

1 — ! 

0 



+ 

TJ 

CO 

Oh 

Oh 


P 



CO 



0 

Oi 

1 — l 

0 

0 


0 

Eh 


3 


£ 


' rd 0 
P 
P P 

o 

p 

TJ P 
0 

co >1 


0 1 — I 

P rd 
rd P 
P P 


P 

P 

P 

4-4 

O 


rd 

P 

0 

P 


U 
rd 
P 
P 
o 
rd O 


P 
O 
4-4 CO 

P 

P 0 • 

rd CO P 

0 P 
P 0 CT 

CO > P 

■rH P 


-H 

P 


0 

CO 4n 

P 

P 

0 

0 

CO 

rd 

P 

P 

p 

0 0 

P 


P 


0 p 

Cd 

P 


CO 

0 p 

0 

to 

•» 

P 

p 


0 

P 


CO to 

A 

P 

P 


p 

•rH 


to 

IS] 

•» p 


P 

p 

<3 

p p 

TJ 

0 

0 


p p 

0 

p 

p 


to TJ 

p 

p 


P 

P 

3 

rd 

1 — 1 

0 

0 CO 

p 

P 

rd 

> 

P P 

•H 

P 

P 

0 

P 

p 

•rH 

P 

P 

P -rH 

CO 

1 — 1 

P 

0 

rd 0 

jQ 

cd 

P 

P 

P Oh 

p 

0 

P 

& 

P 

CO 




P CO 


0 

0 


P P 

0 

P 

P 

• 

P 0 

P 

p 

P 

N 

P 




<3 

0 P 


CO 

P 

P 

P 

P 

TJ 


Oh 


TJ 
0 
P 
H 

g 

P 
0 
P 

4-4 0 

0 TJ 

CO 

0 CL 

P 

1 — I 

rd 4-4 

> O 

0 0 
P P 
P P 


. . rd 
to > 

.5 * 

co rd 


rd TJ 
co 0 

0 g P 
P O co 
p p p 
rd 4-4 H 

> -a 

O, <0 OQ 
<0 0 

P 0 
POP 


0 > 
u 

p p 
p p 
in rd 
p 
CO 
p 

o 

o 


rd rd 
P P 


(0 
p 
O 

P P P 

g g P 
P P P 
0 0 TJ 
P P P 
0 0 0 
TJ TJ O 


O 

00 



00 






B 







• 


0 


rd 





P 


p 1 

ft 

g 

1 


1 

* 

G 


P H 

>1 0 

0 


p 

O 

CD 


cd 


p p 

P 

* 

CD 

• 

U 


ft o 

p p 

p 

G 


P 

00 

P 


CD 

0 G 

G 

CO 




CD 


G 

rd 

0 nd 

fd 

p 

G 

1! 

ft 


*P & 

i 0 P 

■P 0 

0 


•P 




B 

G CO 

P > 

g 

H 


a 

i — 1 


P 

rP G 

fd *p 


• 

ft 


• 


CD CD 

rd o 

p P 

g 

ft 

CD 


O 


P P 

> o 

P 0 

0 


P 

p 

+1 


CD G 


-p ft 

p 

• 

P 

rd 



ft to 

0 fd 

i — i 

p 

ft 

0 


ft 


to 

P 

fd to 


•P 

ft £ 

G 


CO CD 

Eh P 

O -P 

p 

P 

CD 

CM 

cd 


•P P 

fd 


0 

— 

P 

O 



ft 


fd 0 

p 



• 

p 


* p 

G 

fd 

P 

CO 

O 

G 


ft o 

p p 

g H 

i — ! 

P 

p 

+1 

CD 


<1 -p 

p fd 

o fd 

G 

fd 

to 


O 


p 

ft p 

p > 

O 

p 

CD 

P 

P 


fd 

•P o 

p 

i — 1 

o 

P 

G 

CD 


p p 

0 p 

i — i 

fd 

p 


0 

Oh 


0 CO 

p -p 

G fd 

o 

•p 

CD 

P 




rd 

£ *p 


fd 

P 

rd 

ID 


CD g 

0 

0 P 

CO 


P 


* 


G rd 

0 0 

G *P 

•p 

0 


0 

oo 


i — 1 CD 

G P 

M G 


P 

G 

p 

+1 


fd p 

0 P 

*P 

p 

p 

■P 



ft 

> p 

P 

CO 

o 




CD 

0 

CO 

0 ft 

*P CO 

*p 

p 

ft 

LO 

P 

P 

CD 1 

P G 

p 

p 

0 

CD 

• 

fd 

P 

P CD 

0 *P 

*p 

£ 


G 

O 


CD 

P CD 

P >i 

ft 


0 

•P 



£ 

P 

i — 1 

< a 

p 

P 

s 

II 

u 


* P 

rH P 

0 

p 

G 

M 


Cd 

P 

„ s 

cd 

p 

ft 

P 

CD 

a 

\ 

CD 

O CD 

•p Ip 

p p 

•p 

•P 

P 


Oh 

P 

CM P 

P P 

0 

0 

P 

CD 


<1 

CD 

P 

■p 

p 

p 

P 

ft 

p 


B 

• 

G nd 

p ft 


fd 


cd 


0 

p ft 

•p 0 

0 

1 — 1 


CO 


P 

P 

CD G 

P 


fd 

p 

rd 

£ 

0 

CD 

p id 

G to 

G G 

•p 

0 


i — i 


i — i 

— * 

rd *P 

0 -P 

P 

p 


o 

CO 

CD 


i — i 

■P 

•p 

•p 

ft 

• 

B 

U 

ft - 

P P 

P 0 

G 

ft 

0 

o 

p 

o 

0 ft 

fd fd 

*P ft 

*P 

P 

+1 

CD 

<3 

p 

P 

to G 


p 

P 


P 


p 

CO 

0 rd 

0 

c 

CD 

p 



CD CD 

ft 0 

ft P 

P 

rd 

6 

G 

G 


g Sh 

u 

P 



0 

-P 


G 

CO 

0 


CO 

CO 

P 



P CO 

p -p 

p 0 

g 

G 

■p 

rd 

CO 


CD CO 

0 

p p 

o 

0 

p 


p 


P CD 

p 

Eh 

p 

*P 

p 

g 

0 


CD P 

0 p 

P 

p 

P 

p 

0 

P 


g ft 

G ft 

O 


rd 

p 

P 


0 

r— 1 -P 

•P • 

p 

P 

0 

p 

CD 


P o 

fd 0 

P nd 

p 

0 





CD -P 

> P 

£ 0 

ft 1 — 1 

>1 

CO 

Cn 


H P 


p 

■p 

0 

u 

CD 

G 


CD rd 

0 0 

p p 

0 

o 

rd 

•P 

*P 


O P 

P 0 

0 0 

p 

o 

P 

P 

ft 


O CO 

P G 

p g 


fd 

G 

rd 

G 


rd 

0 


G 

O 

> 

0 


nd 

B P 

ft 0 

•P 

0 

u 


Oh 


0 0 

0 0 

0 ft 


p 

rd 

•» 

CO 


P P 

P P 

0 G 

0 

p 


o 

CD 


P G 

P 0 

ft P 

ft 


CD 

1 — 1 

P 


CO 

P 

CO -P 

G 

p 

P 


P 


G rd 

ft 

P P 

fd 

0 

Eh 

CD 

O 


H 0 

0 0 

■P r— | 

p 



o 

o 


B 

P P 

fd fd 

u 

CO 


G 




fd p 

1 


p 


CD 

CD 


0 

i — i 

£ £ 

0 

G 


P 

P 


p 

G P 

0 0 

p 

0 


CD 

Eh 


p 

u fd 

H i — 1 

p 

g 


ft 


4-1 

0 

G 

O 

•P 

ft 


•P 

-P 

cd 

G 


4-1 

0 

G 

o 

•H 

-P 

rd 

O 

•H 

i — ! 

ft 

S* 

cd 

CD 

ft 

Eh 


•P 

rd 

-P 

O 

CO 

■P 


IS] 


ft 
ft 
ft 
(D *P 


g X! 
0 ft 
P -H 
ft £ 


- <D £ 
Eh ft 
-p 


CD 
P G 


4-1 

O 


G £ CO 

-P O g 
PGP 


•H O -P 

0 CD C 
P G *P 



■p 

ft 

ft H 


p 

p 

0 

ft fd 

P 

0 

■p 


fd > 

0 

p 

p 

g 


0 

p 

G 

0 

p 0 

ft 

0 

0 

P 

0 p 

CO 

g 

O 

P 

> p 

p 




■p 

•p 

0 

P 

P 

P 0 

rd 

p 

0 

0 

0 U 


p 

N 

G 

P G 

G 


■H CD 

CD CO > 

N ft -P 

ft ft 

i A • 

Qj cd "■~ ,N ^ 

HI O 00 G 

cm fd 

I 

Eh 00 -P 

I! — rd 

ft 4-i c 

ft O O Eh 



H 



i — 1 

oo 

• 

rd 0 


ft 

g P 

ft 

— 1 

CO 

• — 


rd rd 


G rd 

P P 0 

0 

G 

■p 

rd -P 

0 P 

CO 

0 

P 

g P 

ft P 

G P 

•p 

rd 

rd 

g 0 G 

*P rH 

P 

G 

0 > 

0 G -P 

G 

rd 

ft 

G 

P 

CO 

g 

0 

fd 0 

CO p 

H 0 

*p 


H P 

p *p 0 

P 

X 

ft 

ft p 

0 p 


o 

G 

1 

p G fd 

P — 

p 

•p 

rp •» 

GOP 

G 00 

ft 

£ 

cd P 

CO -P CO 

rd cm 

ft 

0 

U 0 

fd p 

• 

rd 

i — 1 

■p > 

0 rd 0 

0 CO 


i — ! 

p G 

g G P 

P — 

0 

0 

P 0 

ft 

0 

P 

ft 

0 G 

0 0 G 

P G 

0 


> rd 

P cd 

ft 0 

g 

0 

g 

P co o 

■P 


p 

0 

■P 

0 P 

P 

p 

P 0 

g P G 

P rd 

0 


p 

0 P G 

G G 


G 

p p .. 

P P 

P ft 

0 

•P 

0 

P G 

fd 0 

£ 


P ft ^ 

•P P 

P 

P 

CO 

O G • 

>1 CO 

0 G 


p 

*P *P CO 

H 0 

ft *P 

, 

H 

p p 

0 £ P 

g 


G 

P G 

P 

0 

G 1 

CO 

CO Q G 

fd 0 

P - 


0 


(D 
X 

-P ft 
O 
4-1 
0 


£ oo 


CD 


P 
O 
P 
O X 
rd 
4-1 


W rd 

P P 


CD 
>i O 

P G 


ft 
0 CD 

G 

*H 


CM 


CO 


>11 

Eh 


CD 

S 

o 

CD 
P ^ 

CD i — 1 
ft 

ft CO 
•H 


P 

O 

CD 

P 

rH 

G 

> 


(DP £ 

P rd P O 

P P O -— I 

rd ft H 

> 0) CD O 

P P 
(D d H 

ft G rd to 

Eh rd > rd 


CO 

•H 




CD 

P 

CD 

rC 

5 


CD 

— ft 
00 P • 
CM > 

• G P 
00 -H fd 
w CO 
p 


CO 
O CD 
P o 


00 


G 

O 

•P 

P 

rd 

P 

ft 

CD 

P 

0 

G 

0 

*H 

P 

rd 

P 

Co 

CD 

p 

G 

■P 

CD 

ft 

Eh 


N Eh 
ft |p 4 


Oi 


N 


04 


IS] 


G 

I 


ft 


ft 



p 


G 


fd 




00 


ft 


" 


G 


O 


•P 


P 


equa 

in 


ft CO 

• 

0 P 

CO 

i — i 

G 

0 G 

0 

P CO 

■p 

•P 0 

p 

co P 

•p 


p 

P 

G 

ft Eh 

0 

ft 

o 

ri 

r 

H 

o 

fd 

0 ft 

•p 

ft 

p 

p — 

*p 


G 

G • 

■P 

■P ft 



0 


P 

ft G 


0 

CO 

■P 

p 

P P 

0 

o fd 

ft 

ft p 

0 

ft 

p 

0 

ft ft 

1 — 1 

0 


ft G 

p 

0 0 

ft 

■P 

•p 

G P 

p 

0 G 

0 

■P P 

(0 

P -p 

ft 

G P 

G 

P co 

CO 

•p ft 


p G 

0 

co co 

ft 

ft 

p 

G P 
co 0 

0 

ft 

p 

P 

0 

P 

ft 

G 

36 

ft 


G> 

0> 




II 




P >i 
O 4-) 
X -H 
G 

13 0 
0 
P 
*P 


P 
ITS 
0 
G 

0 


CO 

00 

CN 


P 

O 


I*h r— I 


X 4-4 
X O 

o c 

cn 

X 

"0 -P 

0 n 0 
X G 
O 0 
0 04 

I— I P-i 
0 0 
Cfl w 


0 

.0 


04 


0 

04 

cn 

o 

•H 

G 

O 

0 

P 

0 

§- 

U ) 

s 

o 


0 

X 

X 

g 

o 

p 

4-4 


I 

0 

o 

o 


0 
0 
I — I 

Cn 

0 

g <0 
o 

P 0 
4-4 X 
0 

TO X 
0 -H 
X X 


04 


o 

> 

Cn 

rP 

p 

>1 CN 


• 

0 

0 

rH 

0 

CTi 

44 O 

1 — 1 

G • 


■ — " 

0 -p 

0 

0 44 



4-4 

o 

0 

0 

G 

cn P 

0 

-P P 

03 

0 

0 0 

0 

0 

0 

-p 

0 > 



0 ) 

X 

i — I 
0 
0 


X rH 

fd 0 
G > 
tr 

0 — 

i — i 

0 — 
•H 

6 

0 

N P 
nO 4-1 

np 
X 0 

x -y 

Cn G 


0 0 
,0 G 

4 -) *H 

nO 

— 0 
CM X 
' — * *H 
tT> 
nO G 
G O 

0 i — ! 

G T 5 
§ G 
O 0 
G 


•H 


o 

rP 

CN 

i — ! 

i — 1 

i — 1 

<T> 

CTi 

Cn 


UJ 

•P 

1 

>- 

03 

G 

0 

-P 


44 



0 

0 

04 

0 


G O 

>- 


G 


g 



o 



-P 

P 

0 

XI 


■P 0 



g 

0 

0 

0 


-P 0 

44 

P 

44 


-p 


0 ' — i 

1 

0 

0 


G 

-p 


g 0 



+4 


0 

04 

cn 

•P > 



0 

- 

*P 


*p 

X 


G 

00 


-P 

no 


0 0 





0 

G 


p 



0 


P 

0 

1 — 1 

04 p 

44 

x 

no 

0 


> 

S 3 0 


0 


G 

ip 

cn 


0 IP 




0 

0 

G 



Cl) 

0 


O 

O 

>1 

0 


0 

g 


O 

•p 

-P 

G • 


P 


- 

0 

4-4 

*p 

r 


-P 

nO 

-P 

03 


0 

> 


0 

o 

-H 

-P 

P 

0 

> 


0 

•H 

4 -> 

-r-S 

G 

•P 

0 

X 

4 J 

03 


0 

44 

00 

P 

X! 

>— t 
0 

cn 

g 

+ 

G 

g 

0 

G 



O 

-P 

P 


0 



0 

>i 

G 



O 

1 — 1 



G 


P 

■P 

>1 


G 

> 

<y 

G 

0 

O 

0 


44 

O4 


— ■ 

£ 


•iH 

•P 

44 

0 

■P 

< 

44 


*P 


+4 

G 

0 

& 

O 


0 

II 

X 

44 

0 

0 

0 

G 

0 





0 

0 

cn 

44 

0 

1 — 1 

0 

0 

tSJ 

cn 


•P 

X 

cn 

XI 

0 

P 

X 

no 

•p 

cn 

g 

0 

*p 

O 

> 

0 

G 



0 

u 

cn 

44 



X 

0 



0 

0 


0 

0 

1— 1 

£ 

g 


X 

rp 

-P 

P 

cn 

XI 

0 


0 



0 

0 

0 


Eh 

0 

G 

P 



> 

03 

44 

cn 


-p 

0 

0 


0 




0 


X 

■P 

cn 


p 

0 

0 

03 

> 


p 


0 


0 

XI 

XI 

G 

•P 


0 

-P 

0 


XI 

Eh 

-P 

0 

Cn 


> 

03 

g 


£ 


ip 2 

I 


Oi 


0 

1 

CD 

cn 

o 

o 

SI 

0 

II 


00 

G 

0 


G 

O 

•P 

-P 


03 

- G 


0 0 
0 

i — i U 
0 0 
O 

•P iH 
-P 0 
P G 
0 -P 
> 03 
P 

0 -P 
X! -H 
-P tJi 
G 

cn o 

•P i — i 


0 
o 

G 03 
0 0 


-P 
G 
0 
-P 
0 0 


0 

0 


u 

0 

4-1 


-P 
P 0 

0 x 

cn -P 


p 

0 

X 

0 


•p 

0 

03 

•P 

0 

X 

X 

1 — i 

0 

no 

g 

0 

G 

0 

X 




0 

0 

■P 

0 

0 

G 

O 

0 

X 

X 

X 

0 

0 

0 

X 

X 

X 

-p 

0 



X 

X 

1 — 1 


00 

0 

X 

0 

X 

p 

G 

X 

cn 

g 

0 

0 

0 

1 — 1 

P 

X 

p 


0 

0 

0 

*p 


— * 

X 

P 

G 

Oh 

X 

CTi 

cn 

*p 


cn 

• 

G 

0 

0 

0 

0 

On 

■p 


X 

X 

X 

s — 


0 

X 

X 



X 

P 



G 

G 

X 


cn 

cn 

O 

0 

0 

03 

-H 

•P 

-P 

•P 

p 

0 



X 

X 

0 

X 


0 

p 

X 

•P 

i — i 
0 
u 


td 0 
0 

0 
X 
X 


g 

o 


Cn 

0 



P 


0 

■p 


0 

X 

X 

g 

l 

X 

G 

X 


0 

0 


0 

0 

X 

03 


p 

CD 

p 

*P 


0 

04 

0 

0 

X 

Cn 

G 

1 — 1 

G 

rP 

0 

G 

*P 

< 

0 

■P 

0 

p 

•P 

g 


0 

cn 

O 

0 

P 

P 


0 

O 

1 — 1 

0 

0 

p 

0 


03 

X 

G 

0 

-P 

cn 

G 

■P 

G 

0 

> 


04 


cn 

o 

04 


>x 

0 -P 


0 

u 

0 

X 


44 
4-4 
0 0 
“* p 

O 
P 
U) -P 
■P 0 


|X4 


04 


0 
XX 
0 -P 


0 
0 
2 
44 

0 44 
X) O 



Cn 

0 

0 

•p 




0 

G 

0 

G 


> 

X 

1 — 1 




X 

O 

X 

■P 

>4 


X 

Oh 


cn 

• 

cn 

N 

X 

P 

G 

0 


Oi 

- 

0 

cn 


-P 


0 

0 

X 

cn 

0 

04 

p 

X 

0 

P 

X 

cn 


X 

•p 



0 

G 

X 

0 

0 

0 

P 



0 


X 

0 

0 

X 


a) 

0 

G 


X 

X 

0 

g 

P 


G 

£ 


Eh 0 


0 0 
g -P 


04 0 

0 x 
p -P 
0 *H 
-P £ 


0 


0 

•P 

cn 
w tn 
0 G 
u 0 


X 


O 

0 



0 

03 

0 

X 

£ 



G 


1 — 1 

0 


>i 

0 

0 

0 

1 — 1 


0 


X 

X 

1 — 1 


0 


X 

cn 

0 


p 

CD 


G 

X 


0 


X 

*P 

cn 


u 


0 




0 

X 


X 

G 


0 

0 

G 

X 





0 

0 



0 

G 

*P 

p 



X 

0 

X 

0 

O 

• 

Eh 

•P 

0 

p 

tr 00 


X 

0 

*p 


• 


0 

rp 

0 

X 

O 


G 

0 


G 



■P 

> 

G 

0 

0 


g 

0 

0 

U 

X 


CN 

00 





1 























y-V 




rtf 


£ 












CO 



CD 



«» 


ro 



NT 





CD 




CO 




X 




1 — 1 



> 



- O £ 

i — i 



i — 1 




£ 


£ 




(D 




CD 

£ 




» 



P 

■ tf 


ft 

rtf 

ft 



* 




•H 


rtf 




£ 




CD 

0 CD 



ft 


X 

£ 




O 



ft 



rtf •• 


i — i 

£ 

1 — 1 



X 

£ 



ft 

P X 



— * 


CD 

CO 











X 

(D 


rtf 



rtf 

rtf 

X 


CO 

X X 

00 





> 


X 



ft 







£ 0 

0 

> 

CD 

O 



> 

CD 

CO 


P 


CN 





■P 

CD 

rtf 


- 

£ 






ft £ 

X 

CD 

CO 

■P 

CD 



P 

CD 


•p 

£ X 

• 





P 

X 

X 


ft 


O 






0 0 

o 

i — 1 

CD 

X 

X 


£ 

X 

X 


rtf 

§ rtf 

oo 





CD 

X 

X 




•P 






•P 

£ 


X 

o 

x 


0 

CO 




0 

— 





X 





X 

X 






ft X 

X 

£ 

-P 

rtf 



P 

1 

CD 


g 

£ 






CO 

X 

CO 


X 

0 

rtf 






£ (tf 

£ 

■H 


P 

£ 


X 

a) 

X 


0 

X Eh 

£ 





rtf 

CD 


0 


£ 


r 




■P £ 

0 


XI 

1^ 

■P 



CD 

X 


i — 1 


O 





■p 


P 



CD 

ft 

0 



£ ft 

o 

-P 

0 



X 

P 




CO 

•P 







•P 


CD 

£ 

0 

y-"» 


y — s 

■P 0 

X 


CO 

CO 


CD 

X 

X 


rtf 

■P X 

X 






ft 

£ 


X 

i — 1 


rtf 

1 — 1 


r 

P 

X 

(1) 

rtf 

£ 

rtf 

p 


£ 


O 



0 

rtf 





a 

<3 

ft 


rtf 

rtf 

«*• 






fc ft 

x 

P 

0 

0 


•p 

CD 



X 

£ 

£ 







CD 


£ 

> 

- 

x'-'n 

VII 


AH 

0 £ 


U 

•P 

X 

p 


£ 

X 

>( 


rtf 

0 CD 

ft 





X 


P 




Eh 







C/1 

P 

X 

rtf 

p 


P 

X 

(D 



•P £ 

CD 





X 



CD 

CD 


• 

£ 



>] 

£ 

£ 

*P 

(tf 

> 

CD 


CD 


> 


X 

X x 






£ 

0 

. — -v 


P 

X 

X 

X 

s — 


" — 

0 

£ 

rtf 

£ 

P 


X 

X 

P 


X 

rtf rtf 

X 





rtf 


00 


(tf 

X 

II 





• i — i 

P 

■P 

CD 

X 


CD 

0 

£ 


rtf 

X t> 

£ 






CD 

CN 




0 





- ox 


0 

n 

X 

0 


X 


CO 


P 

X 

rtf 





CD 

£ 

• 


CO 

-* 







ft 0 

X 

x 

S 

£ 



CO 



O 

rtf CD 






X 

X 

ro 


ft 

£ 

0 

>- 





X 

0 

X) 

0 

■P 

£ 


CD 

CD 

CD 


P 

X X 






0 

rtf 

— 


£ 

£ 

£ 






X 0 

0 


o 


0 


P 

£ 

P 


■P 

CO tH 

- 





p 

> 



•P 

P 

i — 1 






-P 

x 

CD 

-P 

X 

rtf 

i — 1 

£ 


(tf 

£ 






ft 


£ 


X 


(tf 

X 





£ X 


-p 


£ 

X 

0 


rtf 

X 



•P 







CD 

0 


P 

X 

> 

X 





(tf X 

CD 

•p 

£ 

■P 

rtf 

X 


> 

rtf 


CD 

• 






CD 

X 

*P 


0 

CO 

X 







X 

2 

rtf 

X 

i — 1 

X 

ft 


P 


X 

CD X 

X 





P 

X 

X 


o 

CD 

£ 





0 

-P 




£ 

CD 

<] 

X 

CD 


X 

P 0 

0 





£ 


rtf 


CD 

X 

0 

" — 





- X 


X 

P 

rtf 


a 


£ 

ft 



£ X 






X 

P 

£ 


P 


P 






ft x 

ft 

CD 

0 





(tf 

£ 


ft 

CO X 

CO 





rtf 

0 

ft 



0 

£ 

0 





0 

£ 

£ 


X 

U 

p 

X 


CD 


£ 

CO CD 

X 





P 

X 

CD 


CO 

X 

0 

P 





•p 

-H 

■P 

■k. 

P 

0 

CD 

0 

£ 

X 


•P 

(D £ 

£ 





CD 




£ 

X 

(tf 

0 





X >1 

P 

rtf 

CO 

o 

rtf 

X 


0 

1 


>i 

P 

CD 





ft X 

X 


0 

ft 

0 

X 





o 

£ 

X 

X 

X 


CD 

CO 

•P 

CD 


X 

ft £ 

£ 





£ 

CD 

O 


£ 

£ 

X 






X 

X 

£ 

CO 

£ 

£ 

CD 

X 

P 


X 

1 0 

CD 





CD 

X 



£ 

£ 






0 a 


0 

0 


rtf 

O 

£ 

rtf 

£ 



U -P 

P 





X 

o 

CD 


•P 

-P 

0 

0 





0 

CO 



CO 


£ 

i — i 

X 

CO 



•P X 

£ 






CD 

CO 


X 

P 

X 

0 





£ 

p 

(D 

1 — 1 

rtf 

X 

P 

rtf 

1 — i 

CO 


X 

X rtf 

CO 





CD 

P 

£ 


£ 

£ 

X 

0 





X ft 

a) 

X) 

X 

*P 

a) 

> 

rtf 

CD 



rtf p 

rtf 





X 

P 



0 

X 


0 





rtf £ 

> 


£ 

P 

O 

X 


X 

p 


X 

X x 

CD 





X 

o 

CD 


o 


£ 

P 





> -P 

£ 

£ 

ft 

CD 

> 

Eh 

«k 

CO 

ft 


CD 

CO -P 

£ 






o 

X 



X 

0 

& 



LO 


X 

CD 

rtf 

> 

rtf 

1 

X 

£ 


£ 

i — l 






X 


X 


** 

£ 

p 

X 



• 


X rtf 

£ 

U 


0 

CP 

o 

■P 

rtf 


•P 

CD rtf 

§ 





0 

X 



CO 

rtf 

X 

0 



CN 


0 £ 

rtf 


CO 

a 

0 

£ 

X 




£ 

X 0 

0 






X 

* 


£ 

X 





o'"- 


P -P 


rtf 

£ 


X 

*P 

X 

X 

£ 


P 

X 

P 





’ p 

0 

H 


£ 

CO 


•» 




00 

£ £ 


X 

£ 

X 


X 

CD 

X 

0 


CD 

CD 

X 





0 

X 

H 


P 

£ 

Eh 





• 

0 -P 

-P 

rtf 

0 

i — i 

p 

P 

£ 

rtf 

P 


X 

X X 






X 

— " 

H 



-P 


NT 




o 

(tf i — 1 

rtf 

X 

X 

1 

£ 

CD 

0 


P 

X 


CD 

0 £ 

X 





o 




X 


X 

CN 

m 


CN 


0 0 

X 

0 

X 

U 

CD 

O 



X 

X 

CD 





rtf 


P 


CO 

£ 

• 

* 


a 

1 

£ . 

X 

£ 

X 

X 

P 

0 

X 

P 

X 



-P 

£ 





X 

- 

0 


CD 

0 

0 

00 

00 


X 


X 


0 

CO 

CO 

0 

tf 

£ 

•P 

CD 


CO 

ft X 

*P 






ft x 


X 

> 


" — 

y— . 


r- 

CN 

£ £ 

£ 

•P 

£ 




X 

rtf 

> 

« 

•P 

< X 

£ 





>1 


ft 



■P 

£ 


CN 


• 

a 

0 rtf 

0 

X 

ft 

P 

£ 


■P 


■P 

/ — k 


rtf 

P 



CN 

p 


rtf 


£ 

ft 

O 

X 

a 


LO 

CD 

P 

■H 

rtf 

CD 

•P 


X 

CD 

P 

X 

£ 

1 

CD 




ft 

CD 

X 

X 


0 


•P 

£ 

CN 



• 

X — 

X 

p 


> 



X 

X 

CD 

CN 

0 

X £ 

X 




3 

> 

£ 

O 


•P 

>■ 

X 

(tf 

• 



LO 


O 


CO 




rtf 

i ) 

X 


l 











1 1 

r* 

r \ 






X X 

X 

£ 



-H 


-rl 

(J u 

CD 




(N 

V 

iU 




J-i 

rtf 

(J 


^ — > 




0 • 

•H 

•P 

(D 

CD 

CO 





• 

X 

X 

X 


- 


• 

o 


£ 


(tf 

£ 




ON 


p 

rH 

> 

£ 

CD 


X 



X 

rtf 

CD 



Eh 


o 

CD 


■P 


P 


£ 

00 

+ 


a 

> ft 

-P 

rtf 

■p 

rtf 

X 


ft X 

ft 

CD 

i — 1 

£ rtf 

CO 





P 

- o 



X 

X 

X 

CN 



CN 

•P " — 

CO 

O 

X 

£ 

£ 


•P 


P 

CD 

X 

■P 




+ 


ft X 


•p 

rtf 


• 

i — 1 



• 

P 

CD 


£ 


X 

x 


— 

P 

rtf >i 






CD 


CD 


1 — ( 


rtf 

00 

•> — ' 


X 

0 X 

P 



X 

■P 



CD 

CD 



> X 

X 




X 

X 


X 


rtf 



— 





X £ 


CD 

CO 

CO 

£ 


CO 

P 

P 

CD 



CD 

• • 




X 

X 

0 

• - 

O 

£ 

CO 


II 


11 

rtf 

0 

£ 

X 

CD 



•p 

£ 

£ 

ft 

Eh 

CD £ 

CD 


11 



0 

£ 

>1 


0 

rtf 

0 





0 

X 

rtf 

% 

X 

CM CO 


X 

CO 

CO 

£ 

\ X 0 

ft 

• 




CO 



X 

CD 

X 


£ 

aft 


X! 

1 

•P y — - 

X 

i — 1 

■p 


X 


X 

rtf 

CO 

rtf 

ft X -P 

co 

X 

Eh 


•p 

CO 

CO 

*p 

X 

Eh 

X 

0 


ft ! 

00 


CL i — i 

CD 

£ £ 



CD 

CD 

P 


X 

p 






CD 

< 

£ 

X 


0 

*P 





1 — 1 

x 


a 

X 

rtf CD 


X 

£ 

P 



X (tf 

-p 

11 




M 

£ 


£ 



£ 

X 





X • 

-p 

i — 1 


Eh 

X £ 


X 


ft 

0 

CD 

O P 

rtf 





X 



p 

• 

*P 

rtf 





ft ft 

•p 

rtf 

S. 


X CD 


■p 


X 

X 

•H X 


X 





rtf 

• 

P 

0 

- 

rtf 

£ 






5 

O 

X 


P 


[2 

- 

o 

£ 

Eh 

X -P 






> 

y—v 

rtf 

ft 

Eh 

X 

ft 







-p 

x 

* 

CO £ 



ft 

*p 

X 


2 X 

CD 





CD 


X 

CD 



X 

0 





0 0 


-P 

to 

CO 

CO CO 



X 

■P 


rtf 

> 

X 




P 

£ 

<D. 

£ 



0 






P £ 


P 

•p 

p 

CD rtf 




rtf 

X 


P O 

P 

X 




CD 

O 

CD 



X 


X 


X 



0 0 


CD 

X 

CD 

X CD 



X 

X 

X 


0 

£ 

X 




X 

P 

ft 

CD 


£ 

0 

£ 


£ 



X *P 


> 

X 

> 

£ 



0 

CO 

rtf 


X rtf 

CO 

15 




15 

X 

CO 

X 


(tf 

X 

rtf 


rtf 



£ x 




Ti c 

G iH O 
O 0 -H 
•H -H -P 
CO -H 
(0 Ti 
O * P 
P -P O 
ftO o 
X H 
0 A -P 

if) 

a >1 0 
rd 0 -p 
> 

0) P 0 
■p p ,d 
CO -P 

in p 
•H EH 0 
. \ M-i 


-H -P TJ 
■P C 

rd <d 

P -p 

tp *h 

W £ Oi 


-p 0 
P P T5 
rd rd g 
CU -P fd 


id 

p 

rd 


tie accuracy of the recording thermometer method depends, for the mo 
cn the variation of the free-air temperature T with time and dis- 
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the accuracy with which K is known. 
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where M is the free-stream Mach number and M' is the indicated Mach number 
which is derived from measurements of q' and p'. 
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In a later series of tests (ref. 10) , the accuracy of the determinatio: 
M was found to range from ±0.01M at M - 1.5 (30 000 ft) to ±0.04M at 
3.0 (60 000 to 70 000 ft). The corresponding errors in terms of Ap/q ( 
±0.5 percent and ±2.0 percent. 
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results of the tests are presented in figure 9.11 in terms of the 
the position error of the aircraft installation with lift coeffic 



where n is the number of measurements for a given test condition. For the 
value of a of 4 ft and for four measurements at each of the test airspeeds, 
the confidence level of the data is 10 ft. Thus, for a given position error in 
terms of an altitude error, the accuracy of the value of the altitude error, 
for a confidence level of 99 percent, is ±10 ft. 
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TABLE 9.1.- FLIGHT CALIBRATION METHODS FOR DETERMINING 



page 148 for footnotes. 



POSITION ERROR OF STATIC-PRESSURE INSTALLATION 



IPR, APR, RT 





































FOOTNOTES FOR TABLE 


0 
co 
0 
ft 
ft ft 


o 

G P 
O 4-1 
-P 

ft >1 
rd ft 
ft rd 

g > 
a) 


W ft 


G 

CD 

• • 






•H 

G 

G 







■H 

£ 






-P 

fd 

G 






G 

-P 

i — l 






0 

40 

o 






P 

O 

o 






a) 








4-1 

G 

to 






4-4 

O 

*H 






•P 

•H 

ft 







CO 

ft 







■P 







ft 

O 

G 





ft 

-p 

a) 

•H 





G 

■H 

p 






CD 

£ 

ft 

ft 

CD 







p 

CO 





P 

, 

o 

G 



p 


ft 

ft 





CD 


CO 

<D 

t>i 

CD 



ft 


G 

> 

o 

P 

P 


P 


■P 

CD 

fd 

td 

CD 


0 



-P 

p 


ft 


0 


CD 

ft 

G 

CO 

P 


CD 


P 

O 

a 

G 

0 


P 


G 

fd 

u 

0 

o 



P 

CO 


fd 

■P 

CD 


CD 

0 

to 

G 


ft 

P 


P 

ft 

CD 

(D 

<D 

fd 



G 

fd 

P 

a) 

ft 

-p 

CD 


to 

0 

ft 

40 

-p 

> 

rH 


CO 

■p 

1 



CD 

ft 


CD 

ft 

rH 

0 


P 

G 


p 

G 

fd 

> 

(0 

ft 

fd 


ft 

•P 

■p 

fd 

CD 

ft 

I 

p 

1 


ft 

ft 

G 

td 

CD 

CD 

CD 

ft 

G 




ft 

ft 

ft 

CD 

CD 

ft 

•H 

ft 

G 

CD 

G 

a) 

P 

0 

G 

G 

ft 

£ 

rH 

ft 

CD 

4 J 

ft 

•P 

•P 

*p 

0 

to 

4-1 

0 

o 

£ 

ft 

ft 

CO 

p 

4-1 

G 

cu 

0 

ft 

< — i 

ft 

'p 

*P 

>-h 4J 

rH 

fd 

rd 

fd 

fd 

ft 



1 — 1 






to 

1— 1 

0 






0 

fd 

4-1 






G 

ft 







rH 

G 

CD 






<d 

CD 

44 


ft 


H 

H 

> 

g • 

Eh 

< 

r— } 

(ft 


ft 

fd 

•H LQ 

ft 

< 

<c 

< 

< 

a 


0 G 


X (d 

a) > 


w oo 

g 


0 

• 


•p 

4-1 


ft 

CD 

0 

fd 

P 

ft 

i — i 


fd 

i — i 


£ 

•p 

ft 


o 

CD 

0 

CO 

ft 

ft 

0 

U 


G 

ft 

CD 

ft 

0 

i — i 

G 

CO 

ft 

O 

G 

fd 

O 


ft 


ft 

CO 

G 

0 

G 

0 

G 

G 

0 



ft 

CO 

ft 


•P 

G 

0 


0 

> 

0 

44 

rd 

ft 

ft 

44 

G 

•P 


0 

s 

CO 

CO 


ft 

O 

ft 

CO 

•P 

CD 

0 

ft 

i — i 

ft 

cd 

•P 


p 

fd 

ft 


p 

0 

4-1 

ft 

■P 

ft 

■P 

CD 

£ 

>i 

ft 


P 


ft 

fd 


p 



G 



fd 

to 


0 

P 


fd 




to 


ft p 

0 


o 



ft 

0 


p 0 

ft 

p 




0 

0 


o ft 

0 

0 

Q 



0 

0 


O 0 

£ 

ft 




ft 

G 


0 £ 

0 

0 

0 


ft 

CO 



P 0 

p 

£ 

40 


0 


CO 


£ 

0 

0 



0 

ft 

-p 


0 P 

i — t 

£ 

ft 


ft 

to 



P 0 

0 

P 

a 


to 

0 

G 


G ft 

o 

0 

•p 



ft 

0 


CO ft 

u 

ft 

ft 


ft 

on 

•P 


CO 

fd 

ft 

£ 


ft 

-p 

ft 


0 On 





On 

ft 

fd 

• 

P G 

On 

On 

ft 


•P 


p 

>1 

Qj - P 

G 

G 

fd 


i — i 

0 

40 

0 

| ft 

w r] 

•P 


• 

ft 

ft 

■P 

> 

ft fd 

ft 

ft 

ft 

0 


ft 

i — 1 

p 

u u 

p 

P 

0 

i — i 

rH 


fd 

G 

fd -p 

0 

0 

0 

40 

0 

CO 

o 

CO 

Cft ft 

o 

u 

ft 

fd 

> 

•p 



£ G 

0 

0 

CO 

o 

0 


ft 

ft 

■P -P 

p 

p 



i — 1 


0 

ft 




g 

G 


m 

0 

On 




G 

0 


• 

ft 

*P 




g 

■P 


i — i 

CO 

0 




•P 

CO 



1 

ft 




X 

G 

GQ 

1! 


1 

[ft 



fd 

0 

ft 


o 

0 

(ft EH 


Eh 

a 

ft 

ft 

a 

ft 

P 

H H 

2 

ft 

o 

to 

ft 

0 

ft 

G 





G 




0 


0 

ft 

ft 


G 

■H 


limitation determined by a requirement that 


?? 

o 

or 


-p 

4-1 

rd 

p 

o 

u 

•H 

rd 


to 

ft 

<u 

> 

G 

<u 

C 

rd 

£ 

On 


4-1 

0 

ft 

a) 

a) 

ft 

to 

ft 

G 

G 

O 

ft 

On 


II 

S 


ft 


on 

> 

*p 


148 



60 

p 


60 

P 

•H 

0 

•H P3 

r— ! 

p 

•H 6 

*H 

o 

*H O 

0 

P 

H 

o 

0 X* 

P 

H 



a 

L 


measured at reference pressure source below 
behind, or alongside aircraft. 



p 

0 


O 

•rH 

-P 

0 

-P 

CO 


-P 


S 


4-1 


0 


0 


0 


P 


P 


O 


-P 

• 

P 

• 

0 

-P 

■H 

cu 

1 

4-1 

0 

tn 

0 

0 


P 

0 

P 

*4-1 

0 

P 

O 

0 

p 

IP 

P 




•H 

-p 

0 

tn 

0 

,p 

T3 

P 


(T< 

P 

•H 

4-4 

■p 

-P 

P 

O 

0) 




rP 

-P 

s 

i — 1 


i — ! 

■ p 

0 

4-1 

0 

0 

> 

O 


-p 

0 


-P 

0 

r— 1 

-P 

CO 

T3 


P 

0 


-P 

(U 

-p 

P 


e 


O 

tJl 

cu 

-p 

4-1 

*H 

p 

P 


i — 1 

p 


0 

4-1 


S 

0 

p 

4-1 

0 

> 

■H 

P 

Q) 


-P 

P 


<U CD 

S -H. 


TJ 

0 

P 

d* 

cu 

p 

3 

0 ) 

co 

cu 

p 


cu 

3 -p 
Cf 0 


p 

rP 

o 

(U 

-p 

p 

p 

o 

Pn 


T5 CP 


CP 


CP 


o 

cu 

p 

p 

tn 

-H 

fP 


149 




Differential-pressure 
recorder (capsule type) 



cd 

cd 

p 


•u 

o 

O 

CO 

to 

H 















• xe^uiouisxre buxxxTsxi, -*S*6 


86£-Z-A-l 





.0025 





oi ft 
cj u) a 
O -P -H 
P £ 


N 01 
*P 


03 


-P o3 
ft U 
ft ft C 
*P P 03 
i — I ft 
ft 03 ^ 

CD 

O £ O 
£ O G 
ft ft 03 
a) ft 
P ft 01 
O *H 
4-1 13 T3 

r— I 

t/1 QJ H 
£ -H 03 
O 4-1 ft 
ft G 

P >1 o 

ft ft N 
03 ft *H 
OOP • 
ft O O CN 
P P CN 
ft a) 

*H t> 

03 

P 13 


-p a) 

O X 
p G 
QJ H3 
ft C 


oi • 
•H 44 
0) 
P 


QJ ft Q) ft 

£ 

O 

e. 

QJ 


O 

G 13 
o3 a> 
ft -P 


£ 13 01 Oi 
<C <U ft 03 
01 13 13 
I O < 

* & 1—1 
VD fi 03 
• ft O 
P ft • 
Q) -P G 
ft P 03 
G QJ ft 
03 > 




QJ 

P 

G 

ft 

ft 

ft 


oi 


156 






(*£T * gax rnoxg paqdppv) 
aqq go suoxqaxqxx^o xog aup 



^Tq.pxi^l-SUT ^Jnssaxd-oxqaqs qgaxoxxa 
? ux paxi^qsux squauinxqsui ~'L m 6 axnBxj: 


SSggSss&x 

wmm 





Figure 9.8.- Ground-based equipment used for calibrations 
at low altitudes. (Adapted from ref. 13.) 
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Figure 9.13.- Calibration of fuselage-vent system 
at an altitude of 25 000 ft. (Adapted from 
ref. 13.) 
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Acoustic lag .- As noted in reference 1, the speed of the pressure propaga- 
tion along the pressure tubing is the speed of sound. The magnitude of the 
acoustic lag thus depends only on the speed of sound a and the length of the 
tubing L as expressed in the following equation: 
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With systems employing electrical pressure transducers, both forms of lag 
are small because of the small volume of the pressure chambers and the short 
lengths of tubing ordinarily used with this type system. 
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In this section, the specified tolerances for the errors of each type of 
instrument are presented and the laboratory test procedures for the calibration 
of the instruments are outlined. 
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mechanical instrument system, the pressure-sensing element 
located in the instrument, the instrument indications are not cor- 
ale error or the position error of the static-pressure installation 
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15. Amplifier- Indicator Group, Indicated Airspeed A/A24G-10. Mil. Specif. 
MIL-A-27670C (USAF) , Aug. 16, 1965. 
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TABLE 11.1.- ERROR TOLERANCES FOR FOUR TYPES OF ALTIMETERS 
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TABLE 11.5.- SC ALE -ERROR TOLERANCES FOR THE MACHMETER 



Abbreviated list of test points 
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Figure 11.4.- Drift errors of three types of altimeters 
(Adapted from ref. 6.) 
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Figure 11.8.- Rate-of -climb indicator. (Courtesy 
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Figure 11.10.- Counter-drum-pointer servoed altimeter. 
(Courtesy of Harowe Systems, Inc.) 
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distributed about the flight level and had values that would conform, 
mately, to a normal distribution curve. The probability of the occur 
deviation of a given magnitude could, therefore, be calculated. The 


fH P ft 2 O i — I 

CD P O 0 P rd 

t/lD ^ O CO > 


I 0 

0 P 


•H 

P 

0 



0 



> 


P 

0 

0 

p 


ft 

0 

0 

P 

ft 

P 

p 

P 

0 

ft 

0 

o 


0 


P 

P 


0 

•H 

0 

0 

>1 

•H 

0 

0 

p 

i — 1 

p 

P 

ft 


P 

ft 

o 

P 





0 

2 

0 


ft 

0 

p 

0 

ft 

P 


0 

2 

0 

0 

P 

0 

*H 

ft 

0 

2 

0 

p 

0 


P 

2 

0 

0 

P 


1 — 1 

0 

i — i 

•H 

P 

P 

P 

ft 

•H 

p 

0 


P 



0 

ft 

0 


i — 1 


0 

g 

p 

0 

s 

P 

P 

g 

0 

0 

2 

P 


0 


0 

£ 

p 

2 

2 

0 


0 

p 


p 

O 

0 

P 


0 P p p o in 
P P O 0 O P 0 
PO0P20PP 
O ft P P H -H 


ftCIldJMO^ 
(D 2 ft > ft CD 
P 0 0 ft -H 



P 

0 

2 

P 

2 

0 

i — 1 

P 

P 

p 

i — 1 

0 

0 

ft 

P 

0 


Eh 

0 

s 

O 

ft 

0 

H 

H 


> 

0 


•H 

0 

•H 

0 



i — 1 


2 


ft 

•H 

• 

D 


0 

Cd 

0 

O 

P 

CO 

P 

0 

0 

P 

*v 

P 

P 


u 

•H 


P 


0 


0 

2 

ft 

0 


<D 


O 


g 

2 

p 

2 


gj 

o 

ft 


P 

0 

■H 

ft 

0 

o 

i — 1 

0 

0 

2 


2 

o 


0 

P 



P 

0 


o 

•H 

Eh 

P 

0 

P 


p 

CM 



0 

P 

0 

LO 

0 




-H 

0 

P 


(DO • H CD U H 
• 0 >P 0 PPPO 
0 P o 2 fd -h 5 m 

P ft ft ^ O 0 < 0 P 

CD t 7 > rd t>i *H Eh 2 

p -H ft P 0 < 0 O 

'-'Hin^cdpHrPO 
P 0 P P P p 

tn ft 0 0 cd rH 

202 ft 2 ft 0 0 

O 2 POO-HP 02 
•H -H -H CD 2 

4 JppOPft 2 P 0 
fd |3 i — I H fd 2 *H 0 g 

o o (d h 2 ft 

•HP 0 2 O 0 £ P 

P p ft O p ft CD 

0 2 0 ft h p ^ ft 

(dp P P o in 2 

> c C^P ftg ? 

2 ft fd -h fd in o 

-H 0 CD a o 2 P - 

t o in o rd in p 

<*ho00uo5h>iP 
Eh rd in p in fd 

C P o * o ft ft 

H ft -H ft ft ft 0ft 

OP 0 ft *H ft P ft 

o 2 n £ ft o 0 

ft 0 0 >i ft ft O 

ft ft P rH O ft P I e 

0 p rtf p 0 0 0 

2 £ < 2 ft ft ft 0 

H fd p 0 P 2 ft 

0 P P ft P P 
2 ft 0 g P *H 

OftftOOOftft 
-HO 0 OU 0 HO 

PS §p^p fd p 


■H O 0 
> ft ft 
•H 2 
O ft P 
2 -H 


0 fd 
ft 

P id 0 

0 ft ft 


fd p p 
> fd o 

rd P 0 
fd g 
2 ft 
•H 0 0 
0 P 
ft P 
0 2 2 
i — ! O *H 
rH ft 
fd ft 1 
P U 0 
0 -H N 
2 2 >1 
■H fd r— | 

0 0 
0 U 2 

p o 0 
0 0 
z 2 0 

0 ft , 
0 ft 0 
ft P £ 1 
0 

ft ft 0 
ft 2 ft 
O rd a 
O -H 

0 ud 

ft -H ft 
P 0 
0 0 O . 
0 0 0 
0 g ft 
P o 
^ t a) 
ft 
P 2 
• P P . 
0 0 -H 

ft P P 

0 rH , 

P d fd 
0 a 

g -H 0 . 
•H >iP 
P rH Eh 
rH p ’ 
fd 

0 • 

ft p p 
2 ft p 
■H 0 
ft ft O 
ft 0 O 
O 2 O 
O t 
0 ft O 
ft P ^ 


0 I P 
0 -H 0 P 0 

2 0 ft P ft 

rH ft 0 P O 0 

2 2ft O £ 

> P X P O 

•H 0 P P 

0 p -H LO P 

P fH .H 12 CM 

Eh 0 rH O 

0 £ o 

P • o o 

• P 0 ft H 

I ft O 0 LO 

• O 0 ft ft CM 

cm O 2> ft 

H O 2 0 0 

LO 0 O ft > 

0 2 0 2 0 

ft P 0 0ft 

2 0 *H ft ft 0 


ft 

0 

P 

i — 1 





•H 

0 

0 

0 

0 

0 



P 


•H 

p 

ft 

o 




P 

> 

1 

2 

2 



2 

0 

0 

0 

P 

0 



•H 


ft 

ft 

-H 

P 




0 


2 

P 




ft 

i — ! 

0 

P 

H 

0 


0 

0 

ft 

P 

• H 

0 

ft 


P 

P 

ft 

H 

P 


2 


O 

2 

-H 


i — ! 

0 

P 


P 

0 

g 


0 

P 

•H 


P 

0 


« 


P 

P 


H 

0 

0 

ft 

P 


H 



P 

P 

0 

0 

2 

0 


0 

ft P 

ft 

H 

-H 



ft 



P 

■H 


0 


2 

0 

P 

0 

ft 

0 

P 


P 

P 

0 

0 

0 

2 

P 


*H 

0 


0 

P 

0 



P 


ft 

P 

2 

■H 

2 


i — ! 

0 

0 


0 

P 

•H 


<c 

■H 

P 

0 


0 




0 

P 

P 

P 

•H 

0 


1 — 1 

>i 

0 

0 

0 

> 

2 


1 — 1 

rH 

1 — 1 

S 

ft 

0 

0 


0 

0 

ft 


2 

ft 

H 


p 

2 


0 

2 


P 


0 

0 

0 

0 


0 

0 


> 


p 

2 

0 

P 

•H 


o 

< 

0 

t— i 

P 

P 

> 



CO 


0 

0 


0 



< 

0 

> 

£ 

«- 

ft 



Z 

2 



0 





0 

0 

0 

2 

0 



0 

•H 

P 

0 

0 

P 



P 

P 

P 

2 

i — l 

Eh 



P 

0 


0 

ft 





•H 

P 

r — 1 

P 




P 

> 

a 

ft 

*H 

• 



0 

0 

*H 

P 

0 

P 




ft 

P 

•H 


P 



0 


S 

0 

0 




p 

0 



2 

O 



1 — l 

ft 

2 

0 

0 

CD 

* 


2 

2 

-H 

P 


i — f 

P 


0 

P 

P 

P 

P 


P 


0 

•rH 

P 


0 

2 




ft ft P 2 -H in 

ft £ 0 2 ft CM 
0 0 ft o P CM 

ft P £ -H -H 

Eh 0 0 P 5 2 

P M ft ft *H 

P 0 0 0 0 P 

0 O U ft ft 


P 

P 

ft I 

•H 0 ftP *H 

HP 0 0 P O P 

p 0 0 ft OHO 

g in -H O O 0 P 

0 -H ft O 

cnpft o 0 o ft h o 

PP in P in cm cm h o 

•H 0 0 0 o 

ft ^ ft ft g ft CM 0 


ft 0 P o o P 

P p O O ft P PP 

Q ft ft ft ft 0 0 p 

P P 0 ftp p 

p Pg0202ftg0 
0 0 rH -H O 0 2 

p 2 ft O ft ft g >. 

0g0ftp 0 H ft 

p0 0 2-Hft0P2*H 
•HPft 0 £ CM ft P -H ft 

0 0 2 0 g *H 

>i 0 - 0 O ft ft H 

20>'ft0p-H^20 
0 10 2 P O > 

PP 0 ft H 0 -H 

P0 ^tP200P0 
O P 0 0 0 0 P 

OP *.0 0 0 PP 

2gftfOH0PO0 
OPE UftPPft- 
-H P 0 ■ 2 0 2 

PHP00PP00O 
0 0 ft ft ft *H Oft -H 

•H 0 0 0 P ft 0 0 0 

>0 P2H g ft 0 

0 r 2 Pf S ft 0 P 2 

ft P O 0 *2 O 

ft ft ft 0 2 0 

0ft pp 0 O 0 H -H 

P O 0 0 P H ft ft 

P ft P 0 2 

g g U ft ft *00ft 
0 2 2 ft ft ft ft 0 *H 2 

■H 0 2 -H > 0 H P -H 

0 o o P 0 U £ 

ft 0 < ft O ^ 20 

OP p ft o 0 ft i — I 

pp o i — I P > 0 H 

p • 0 Pi 0 P 0 

0 K ^ 0 p p p 



0 

in 

P 

0 

0 

O 


0 


0 

•H 

« 

0 

p 

g 

o 

0 


0 

ft 


CM 

P 

p 

■H 

o 

P 

P 

P 

2 

P 

i — 1 

P 

0 

2 


2 

•H 

P 

P 

0 


0 


-H 

o 

0 

g 


•H 

P 

• 


rH 

g 

CM 

g 

P 

2 

P 

P 


0 

i — ! 



0 

0 

*H 

i — 1 


•H 

ft 

0 

2 

0 

0 

ft 


0 


P 

2 

P 

0 

> 

0 


2 


0 


P 

0 

•H 

0 

0 

ft 

£ 

i — 1 

ft 


•H 

> 

P 

p 

0 

i — 1 

0 

i — 1 

2 

P 

P 

0 

0 

0 

0 

2 

P 


0 P o H p 0 0 

P-HP0000 
0 P P 0 ft 0 P 0 

>H0H0OftP0< 
0 0 H P 0 2 P 

H 0 P POO 

0 ft 0 P H-HOP * 

P0O0P0POPP 
Eh2*H>0OH 0 P 

0 2 O P *H 0 O 
•HP P P ^ 0 O 

0O00PP ftO 
0 0PP0OO2O 
0 P P ^ > P P P H 


203 



depends on the accuracy of the values assigned to the altimeter- 
flight technical errors and on the procedure by which these error 
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Figure 12.2.- Pressure-height variation in an atmosphere in which the 
sea-level pressure is standard and the temperature gradient is 
below standard. Altimeter at elevation E is set to the QNH 
value at that elevation. 
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TABLE A3.- Concluded 


o 

o 

00 

0.011202 
.010677 
.010176 . 
.0096982 
.0092431 
.0088094 
.0083960 
.0080020 
.0076265 
.0072686 

.0069275 

.0066024 

.0062926 

.0059973 

.0057159 

.0054462 

.0051836 

.0049340 

.0046967 

.0044712 

.0042567 

.0040529 

.0038590 

.0036747 

.0034994 

.0033327 

.0031742 

.0030234 

.0028800 

.0027435 

.0026137 

.0024902 

.0023727 

.0022609 

.0021545 

.0020533 

.0019569 

.0018652 

.0017779 

.0016948 

.0016156 

.0015403 

.0014686 

.0014003 

.0013353 

.0012733 

.0012144 

.0011582 

.0011047 

.0010537 

009 

0.011311 

.010780 

.010274 

.0097919 

.0093324 

.0088945 

.0084771 

.0080793 

.0077001 

.0073388 

.0069944 

.0066662 

.0063534 

.0060552 

.0057711 

.0055003 

.0052351 

.0049829 

.0047432 

.0045154 

.0042988 

.0040928 

.0038970 

.0037108 

.0035338 

.0033654 

.0032053 

.0030530 

.0029081 

.0027703 

.0026392 

.0025144 

.0023958 

.0022828 

.0021754 

.0020731 

.0019758 

.0018832 

.0017950 

.0017110 

.0016311 

.0015551 

.0014827 

.0014137 

.0013480 

.0012855 

.0012259 

.0011692 

.0011152 

.0010637 

400 

0.011420 

.010884 

.010373 

.0098865 

.0094226 

.0089804 

.0085590 

.0081573 

.0077745 

.0074097 

.0070620 

.0067306 

.0064147 

.0061137 

.0058268 

.0055534 

.0052871 

.0050323 

.0047902 

.0045600 

.0043412 

.0041332 

.0039354 

.0037473 

.0035685 

.0033984 

.0032367 

.0030828 

.0029365 

.0027973 

.0026649 

.0025389 

.0024190 

.0023050 

.0021964 

.0020932 

.0019949 

.0019013 

.0018123 

.0017275 

.0016468 

.0015700 

.0014969 

.0014272 

.0013609 

.0012978 

.0012376 

.0011803 

.0011258 

.0010738 

200 

0.011530 

.010989 

.010473 

.0099820 

.0095136 

.0090671 

.0086416 

.0082361 

.0078496 

.0074813 

.0071302 

.0067956 

.0064767 

.0061728 

.0058831 

.0056070 

.0053396 

.0050823 

.0048376 

.0046051 

.0043841 

.0041740 

.0039742 

.0037842 

.0036035 

.0034318 

.0032684 

.0031130 

.0029652 

.0028246 

.0026908 

.0025636 

.0024425 

.0023273 

.0022177 

.0021134 

.0020141 

.0019197 

.0018297 

.0017441 

.0016626 

.0015851 

.0015112 

.0014409 

.0013739 

.0013101 

.0012494 

.0011916 

.0011365 

.0010840 

o 

0.011642 

.011095 

.010575 

.010078 

.0096055 

.0091547 

.0087251 

.0083157 

.0079254 

.0075535 

.0071991 

.0068612 

.0065393 

.0062324 

.0059399 

.0056612 

.0053926 

.0051327 

.0048856 

.0046507 

.0044274 

.0042151 

.0040133 

.0038214 

.0036389 

.0034654 

.0033004 

.0031434 

.0029942 

.0028521 

.0027171 

.0025885 

.0024663 

.0023499 

.0022392 

.0021339 

.0020336 

.0019382 

.0018474 

.0017609 

.0016786 

.0016003 

.0015257 

.0014547 

.0013870 

.0013226 

.0012613 

.0012029 

.0011473 

.0010943 

.0010438 

as mm 

50 000 

51 000 

52 000 

53 000 

54 000 

55 000 

56 000 

57 000 

58 000 

59 000 

60 000 
61 000 
62 000 

63 000 

64 000 

65 000 

66 000 

67 000 

68 000 

69 000 

70 000 

71 000 

72 000 

73 000 

74 000 

75 000 

76 000 

77 000 

78 000 

79 000 

80 000 
81 000 
82 000 

83 000 

84 000 

85 000 

86 000 

87 000 

88 000 

89 000 

90 000 

91 000 

92 000 

93 000 

94 000 

95 000 

96 000 

97 000 

98 000 

99 000 

100 000 
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TABLE A5.- Concluded 
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CALIBRATED AIRSPEED V (OR INDICATED AIRSPEED V i ) IN MILES PER HOUR 
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TABLE A9.~ Concluded 
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From table A26 of appendix A, the value of M corresponding to this q c /p value 
is 0.804. From equation (5.10), the Mach number error is 
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where the unit of T is °R. From table A28, the value of T for t = -60' 
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The values of p, t, and T remain the same. From table A28, the value of 
is 29.271 m-kg/°K-kmol . Then, for AZ = 400 m, 
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Indicated altitude = Pressure altitude - Altitude correction 
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